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࠙⥴ゝ  ࠚ
 ኳ↛࡟Ꮡᅾࡍࡿ࢖ࢯࣉࣞࣀ࢖ࢻࡣ23,000✀௨ୖࡢᵓ㐀ከᵝ
ᛶࢆ♧ࡋ㸪ࡑࢀࡽࡣ⏕యෆࡢᵓᡂᡂศࡸ⏕⌮άᛶ≀㉁࡜ࡋ࡚㸪
⏕≀ಶయ⥔ᣢ࡟୙ྍḞ࡞ᙺ๭ࢆᯝࡓࡋ࡚࠸ࡿ㸬≉࡟᳜≀⏤᮶
ࡢ࢖ࢯࣉࣞࣀ࢖ࢻࡣࡑࡢᵓ㐀ࡸᶵ⬟࡟࠾࠸࡚ከᵝᛶ࡟ᐩࡳ㸪
ࡑࢀࢆᦤྲྀࡍࡿື≀࡟࡜ࡗ࡚ࡶ㠀ᖖ࡟㔜せ࡞ኳ↛໬ྜ≀࡛࠶
ࡿ㸬࢖ࢯࣉࣞࣀ࢖ࢻࡣⅣ⣲ᩘ 5 ࡢ࢖ࢯ࣌ࣥࢸࢽࣝ஧ࣜࣥ㓟
㸦IPP㸧ࡀ⦰ྜࡋࡓᵓ㐀ࢆᇶᮏ㦵᱁࡜ࡋ࡚⏕ྜᡂࡉࢀࡿ㸬᳜ ≀
࡟࠾ࡅࡿ IPP⏕ྜᡂ⤒㊰ࡣ㸪⣽⬊㉁୰࡛࣓ࣂࣟࣥ㓟㸦MVA㸧
ࢆ⤒⏤ࡍࡿMVA⤒㊰࡜㸪Ⰽ⣲య୰࡛ 2-C-࣓ࢳࣝ-D-࢚ࣜࢫࣜ
ࢺ࣮ࣝ 4-ࣜࣥ㓟㸦MEP㸧ࢆ⤒⏤ࡍࡿMEP⤒㊰㸦Fig.1㸧ࡢ 2
ࡘࡀᏑᅾࡋ࡚࠸ࡿ㸬ᙜ◊✲ᐊ࡛ࡣ㸪ࣔࢹ᳜ࣝ≀ࢩࣟ࢖ࢾࢼࢬ
ࢼ࡟࠾ࡅࡿ MEP ⤒㊰㓝⣲㑇ఏᏊࡢ㌿෗࡛ࣞ࣋ࣝࡢⓎ⌧ไᚚ࡟╔┠ࡋ࡚◊✲ࡀ㐍ࡵࡽࢀ࡚ࡁࡓ㸬ࡲࡎ㸪බ㛤࣐࢖
ࢡࣟ࢔ࣞ࢖ࢹ࣮ࢱࢆ⏝࠸ࡓ㌿෗ࢿࢵࢺ࣮࣡ࢡゎᯒ࡟ࡼࡾ㸪MEP⤒㊰㓝⣲㑇ఏᏊࢆໟᣓⓗ࡟ไᚚࡋᚓࡿ㌿෗ᅉᏊ࡜
ࡋ࡚㸪9✀ࡢೃ⿵ࡀ㑅ᢤࡉࢀࡓ㸬ᮏ◊✲࡛ࡣ㸪ࡑࡢ୰ࡢ 2✀ࡢೃ⿵㌿෗ᅉᏊ㸦PIF5㸪ARR14㸧࡟ࡘ࠸࡚ᶵ⬟ゎᯒ
ࢆ⾜࠸㸪ࡇࢀࡽࡢ㌿෗ᅉᏊࡢⰍ⣲యෆ࢖ࢯࣉࣞࣀ࢖ࢻ௦ㅰ࡬ࡢ㛵୚ࢆゎ᫂ࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓ㸬 
 
࠙ᐇ㦂  ࠚ
 ྛ㌿෗ᅉᏊࢆCaMV 35Sࣉ࣮ࣟࣔࢱ࣮ไᚚୗ࡛㐣๫Ⓨ⌧ࡉࡏࡓᙧ㉁㌿᥮ࢩࣟ࢖ࢾࢼࢬࢼT87ᇵ㣴⣽⬊ࡣ㸪㐃⥆
ග↷ᑕ᮲௳ୗ࡛᪕ᅇᇵ㣴ࢆ⾜࠸㸪⥅௦ᚋ 7-8᪥┠࡟ᅇ཰ࡋࡓࡶࡢࢆゎᯒᮦᩱ࡜ࡋࡓ㸬ࡲࡓ㸪ᮏ◊✲࡛⏝࠸ࡓࢩࣟ
࢖ࢾࢼࢬࢼ᳜≀యࡣ㸪GMᐮኳᇵᆅ࡟᧛✀ᚋ㸪㛗᪥᮲௳ୗ࡛ 2-3㐌㛫⏕⫱ࡉࡏࡓᚋ࡟ᅇ཰ࡋࡓࡶࡢࢆゎᯒᮦᩱ࡜
Pyruvate D-Glyceraldehyde 3-phosphate
1-Deoxy-D-xylulose 5-phosphate
2-C-Methyl-D-erythritol 4-phosphate
4-(Cytidine 5¶-diphospho)-2-C-methyl-D-erythritol
2-Phospho-4-(cytidine 5¶-diphospho)-2-C-methyl-D-erythritol
2-C-Methyl-D-erythritol-2,4-cyclodiphosphate
1-Hydroxy-2-methyl-2-(E)-butenyl 4-phosphate
Isopentenyl diphosphate Dimethylallyl diphosphate
DXS
DXR
MCT
CMK
MECPS
HDS
HDR
Fig.1 MEP⤒㊰ 
DXS:1-Deoxy-D-xylulose 5-phosphate synthase
DXR:1-Deoxy-D-xylulose 5-phosphate reductoisomerase
MCT:2-C-Methyl-D-erythritol 4-phosphate cytidyltransferase
CMK:4-(Cytidine 5¶-diphospho)-2-C-methyl-D-erythritol kinase
MECPS:2-C-Methyl-D-erythritol-2,4-cyclodiphosphate synthase
HDS:1-Hydroxy-2-methyl-2-(E)-butenyl 4-phosphate synthase
HDR:1-Hydroxy-2-methyl-2-(E)-butenyl 4-phosphate reductase
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ࡋࡓ㸬ࡇࢀࡽࡢゎᯒᮦᩱ࠿ࡽ࣍ࢵࢺࣇ࢙ࣀ࣮ࣝἲ࡟ࡼࡾ total RNAࢆᢳฟࡋ㸪༙ ᐃ㔞RT-PCR࡟ࡼࡗ࡚ྛ㑇ఏᏊࡢ
Ⓨ⌧ࣞ࣋ࣝࢆゎᯒࡋࡓ㸬ࡲࡓ㸪ࢡ࣒ࣟࣟ࣍ࣝ㸭࣓ࢱࣀ࣮ࣝᢳฟ࡟ࡼࡾࢡࣟࣟࣇ࢕ࣝ࠾ࡼࡧ࢝ࣟࢸࣀ࢖ࢻࢆᢳฟࡋ㸪
྾ගගᗘἲ㸪HPLC࡟ࡼࡾᐃ㔞ࡋࡓ㸬 
 ᪤ ࡢ◊✲࡟࠾࠸࡚ࢩࢫ࢚࣓ࣞࣥࢺࡀゎ᫂ࡉࢀ࡚࠸࡞࠸ ARR14 ࡟㛵ࡋ࡚ࡣ㸪ࡇࢀࢆ᫂ࡽ࠿࡟ࡍࡿࡓࡵ㸪㓝ẕ
࣡ࣥࣁ࢖ࣈࣜࢵࢻࢩࢫࢸ࣒࡟ࡼࡿ⤖ྜ㓄ิゎᯒࢆ⾜ࡗࡓ㸬ARR14 ࡜ྠࡌࣉࣟࢸ࢖ࣥࣇ࢓࣑࣮ࣜ࡟ᒓࡍࡿ ARR1㸪
2㸪10ࡢࢩࢫ࢚࣓ࣞࣥࢺ㸦5¶-AGATT-3¶㸧ࢆࢱࣥࢹ࣒࡟㐃⤖ࡋࡓ㓄ิࡢୗὶ࡟ᢠ┿⳦ᢠ⏕≀㉁⪏ᛶ㑇ఏᏊࢆ⤖ྜࡉ
ࡏ㸪ࡑࢀࢆ㓝ẕࡢࢤࣀ࣒࡟ᤄධࡋࡓ㸬ࡇࡢ㓝ẕᰴ࡟ GAL4㌿෗άᛶ໬ࢻ࣓࢖ࣥࢆ⼥ྜࡉࡏࡓARR14ࢆᑟධࡋ㸪
ࢩࢫ࢚࣓ࣞࣥࢺ࡜ARR14࡜ࡢ⤖ྜࢆᢠ⏕≀㉁⪏ᛶ⬟࡟ࡼࡾホ౯ࡋࡓ㸬 
 
࠙⤖ᯝ࣭⪃ᐹ  ࠚ
㸦1㸧Phytochrome-Interacting Factor 5㸦PIF5㸧 
 PIF5ࡣbasic Helix-Loop-Helix㸦bHLH㸧ᆺࡢ㌿෗ᅉᏊ࡛࠶ࡾ㸪Cᮎ➃ഃࡢ࣊ࣜࢵࢡࢫࢆ௓ࡋ࡚࣍ࣔ஧㔞యࢆᙧᡂ
ࡍࡿࡇ࡜࡛㌿෗άᛶࢆ♧ࡍ㸬ࡇࢀࡲ࡛࡟㸪PIF5ࡣNᮎ➃ഃࡢActive Phytochrome-Bindingࢻ࣓࢖ࣥ㸦APB㸧ࢆ௓
ࡋ࡚㉥Ⰽගཷᐜయ࡛࠶ࡿࣇ࢕ࢺࢡ࣒ࣟB㸦phyB㸧࡜⤖ྜࡍࡿࡇ࡜࡛㸪ගᛂ⟅ࡢࢩࢢࢼࣝఏ㐩࡟㛵୚ࡋ࡚࠸ࡿࡇ࡜
ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸬᫂ᡤ㸦㉥Ⰽග㸭㐲㉥Ⰽගẚࡀ㧗࠸ග᮲௳㸧࡟࠾࠸࡚㸪PIF5ࡣ㉥Ⰽග࡟ᛂ⟅ࡋ࡚άᛶᆺ࡜࡞ࡗ
ࡓphyB࡜APBࢆ௓ࡋ࡚┦஫స⏝ࡋ㸪26Sࣉࣟࢸ࢔ࢯ࣮࣒⣔࡛ศゎࡉࢀࡿࡇ࡜࡛㸪㈇࡟ไᚚࡉࢀ࡚࠸ࡿ㸬୍᪉㸪
௚ࡢ᳜≀ࡢ᪥㝜ࡢࡼ࠺࡞ᬯᡤ㸦㉥Ⰽග㸭㐲㉥Ⰽගẚࡀప࠸ග᮲௳㸧࡛ࡣ phyBࡀ୙άᛶ໬ࡍࡿࡓࡵ㸪PIF5ࡀศゎ
ࢆචࢀ㸪㑊㝜ᛂ⟅࡟㛵୚ࡍࡿ୍㐃ࡢ㑇ఏᏊ⩌ࡢ㌿෗ࢆάᛶ໬ࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸬 
 PIF5ࡢT-DNAᤄධኚ␗య᳜≀࡛ࡣ㸪DXR㸪CMK㸪
MECPS㸪HDS㸪HDRࡢⓎ⌧ࣞ࣋ࣝࡀ᭷ព࡟పୗࡋ㸪
ࢡࣟࣟࣇ࢕ࣝ㸪࢝ࣟࢸࣀ࢖ࢻࡢ⵳✚㔞ࡣࡑࢀࡒࢀࢥ
ࣥࢺ࣮ࣟࣝࡢ 50%㸪70%ࡢῶᑡࢆ♧ࡋࡓ㸬PIF5㐣๫
Ⓨ⌧ᆺᇵ㣴⣽⬊㸦PIF5-OX㸧࡟࠾࠸࡚ྠᵝ࡞ゎᯒࢆ
⾜ࡗࡓ࡜ࡇࢁ㸪T-DNAᤄධኚ
␗య᳜≀࡜ࡣ㏫ࡢഴྥࢆ♧ࡋ㸪
DXR㸪MCT㸪HDS㸪HDR࡞࡝
」ᩘࡢ MEP ⤒㊰㓝⣲㑇ఏᏊ
ࡢⓎ⌧ࣞ࣋ࣝࡀୖ᪼ࡋ
㸦Fig.2㸧㸪ࡑࢀ࡟కࡗ࡚ࢡࣟ
ࣟࣇ࢕ࣝ㸪࢝ࣟࢸࣀ࢖ࢻࡢ⵳
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ڦControl ڦPIF5-OX 1 ڦPIF5-OX 2 
Fig.3 PIF5-OX࡟࠾ࡅࡿ࢝ࣟࢸࣀ࢖ࢻ⵳✚㔞 
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ڦControl ڦPIF5-OX 1 ڦPIF5-OX 2 
Fig.2 PIF5-OX࡟࠾ࡅࡿMEP⤒㊰㓝⣲㑇ఏᏊࡢⓎ⌧ࣞ࣋ࣝ 
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IPP
DMAPP
GGPP
Phytoene
Lycopene
E-Carotene (E-Car.) D-Carotene (D-Car.)
Zeaxanthin (Zeaxa.) Lutein
Antheraxanthin (Anthe.)
Violaxanthin (Viola.)
Neoxanthin (Neoxa.) Abscisic acid
Fig.4 ࢝ࣟࢸࣀ࢖ࢻ⏕ྜᡂ⤒㊰ࡢ୍㒊 
✚㔞ࡶ᭷ព࡟ቑຍࡋࡓ㸬HPLC ࢆ⏝࠸ࡓヲ⣽࡞࢝ࣟࢸࣀ࢖ࢻࡢᡂศゎᯒࢆ⾜ࡗࡓ⤖ᯝ㸪E-࢝ࣟࢸࣥ㸪ࣝࢸ࢖ࣥ㸪
ࣅ࢜ࣛ࢟ࢧࣥࢳࣥ㸪ࢿ࢜࢟ࢧࣥࢳࣥࡀ᭷ព࡟ቑຍࡋ࡚࠾ࡾ㸦Fig.3㸧㸪ࣜࢥ࣌ࣥࡢ⎔໬࡟࠾࠸࡚ 2 ࡘ࡟ศᒱࡍࡿ࢝
ࣟࢸࣀ࢖ࢻ⏕ྜᡂ⤒㊰㸦Fig.4㸧ࡢ࠺ࡕ㸪࠸ࡎࢀࡢ⤒㊰ࡶቑᙉࡉࢀ࡚࠸ࡿࡇ࡜࠿ࡽ㸪PIF5ࡣMEP⤒㊰㓝⣲㑇ఏᏊ
⩌ࡢⓎ⌧ࢆṇ࡟ไᚚࡍࡿࡇ࡜࡛ IPP౪⤥ࢆቑᙉࡉࡏࡿᶵ⬟ࢆ᭷ࡍࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓ㸬ࡋ࠿ࡋ࡞ࡀࡽ㸪PIF5
ࡀ≉␗ⓗ࡟⤖ྜࡍࡿࢩࢫ࢚࣓ࣞࣥࢺ࡜ࡋ࡚ሗ࿌ࡉࢀ࡚࠸ࡿ G-Box
㸦5¶-CACGTG-3¶㸧ࡢ㓄ิࡀ㸪MEP ⤒㊰㓝⣲㑇ఏᏊࡢࣉ࣮ࣟࣔࢱ࣮㡿ᇦ୰
࡟࡯࡜ࢇ࡝Ꮡᅾࡋ࡞࠸ࡇ࡜࠿ࡽ㸪PIF5࡟ࡼࡿMEP⤒㊰ࡢไᚚࡣ┤᥋ⓗ࡞
ไᚚ࡛ࡣ࡞ࡃ㸪୧⪅ࡢ㛫࡟ࡣఱࡽ࠿ࡢ௓ᅾᅉᏊࡀᏑᅾࡍࡿ࡜⪃࠼ࡽࢀࡿ㸬 
 PIF5ࡢࡉࡽ࡞ࡿᶵ⬟ゎᯒࡢࡓࡵ㸪Cᮎ➃ഃࡢ࡬ࣜࢵࢡࢫࡢḞኻ࡟ࡼࡾ஧
㔞యᙧᡂ⬟ࢆḞᦆࡉࡏࡓ PIF5 ࡢ㐣๫Ⓨ⌧ᆺᇵ㣴⣽⬊㸦PIF5'C-OX㸧ࢆస
〇ࡋ㸪ྠᵝ࡞ゎᯒࢆ⾜ࡗࡓ࡜ࡇࢁ㸪PIF5-OX࡟ࡣཬࡤ࡞࠸ࡶࡢࡢ㸪ࡸࡣࡾ
DXR㸪MCT㸪CMK㸪HDR࡞࡝」ᩘࡢMEP⤒㊰㓝⣲㑇ఏᏊࡢⓎ⌧ࣞ࣋ࣝࡀୖ᪼ࡋ㸪ࢡࣟࣟࣇ࢕ࣝ㸪࢝ࣟࢸࣀ࢖ࢻ
ࡢ⵳✚㔞ࡀቑ኱ࡋࡓ㸬ࡇࡢ⤖ᯝࡣ㸪஧㔞యᙧᡂ⬟ࢆḞᦆࡋ㸪㌿෗άᛶࢆ♧ࡉ࡞࠸PIF5'Cࡀ㸪phyB࡟ࡼࡿ㈇ࡢไ
ᚚ࠿ࡽෆᅾᛶࡢ PIF5ࢆಖㆤࡍࡿࡼ࠺࡟ᶵ⬟ࡋࡓࡇ࡜࡟㉳ᅉࡍࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡇࡢ௬ᐃࡀṇࡋࡅࢀࡤ㸪APBࢆ
᭷ࡍࡿ௚ࡢPIFࣇ࢓࣑࣮ࣜࡶPIF5'C࡜ྠᵝ࡞ᶵ⬟ࢆ♧ࡍ࡜⪃࠼ࡽࢀࡿࡓࡵ㸪PIF1㸪PIF3㸪PIF4ࡢྛ㐣๫Ⓨ⌧ᆺ
ᇵ㣴⣽⬊㸦PIF1-OX㸪PIF3-OX㸪PIF4-OX㸧࡟ࡘ࠸࡚ࡶྠᵝ࡟ゎᯒࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪PIF1-OX㸪PIF4-OX ࡛
ࡣ㸪PIF5'C࡜ྠᵝ࡞⌮⏤࡛MEP⤒㊰㓝⣲㑇ఏᏊࡢⓎ⌧ࣞ࣋ࣝࡢୖ᪼ࡀぢࡽࢀࡓࡀ㸪ࢡࣟࣟࣇ࢕ࣝ㸪࢝ࣟࢸࣀ࢖
ࢻࡢ⵳✚㔞ࡣ᭷ព࡞ኚ໬ࢆ♧ࡉ࡞࠿ࡗࡓ㸬୍ ᪉㸪PIF3-OX࡛ࡣ㸪MEP⤒㊰㓝⣲㑇ఏᏊࡢⓎ⌧ࣞ࣋ࣝ࡟ኚ໬ࡀ࡞࠸
ࡶࡢࡢࠊࢡࣟࣟࣇ࢕ࣝ㸪࢝ࣟࢸࣀ࢖ࢻࡢ⵳✚㔞ࡀࡑࢀࡒࢀࢥࣥࢺ࣮ࣟࣝࡢ 40%㸪60%࡟ῶᑡࡋࡓ㸬ࡇࢀࡽࡢ⤖ᯝ
࠿ࡽ㸪Ⰽ⣲యෆ࢖ࢯࣉࣞࣀ࢖ࢻ௦ㅰ࡟࠾࠸࡚ࡣ㸪≧ἣ࡟ᛂࡌ࡚ PIFࣇ࢓࣑࣮ࣜࡢ౑࠸ศࡅࡀ⾜ࢃࢀ࡚࠸ࡿࡇ࡜ࡀ
᫂ࡽ࠿࡟࡞ࡗࡓ㸬 
㸦2㸧Arabidopsis Response Regulator 14㸦ARR14㸧 
 ARR14ࡣ஧ᡂศไᚚ⣔࡟࠾ࡅࡿType-Bࣞࢫ࣏ࣥࢫࣞࢠ࣮ࣗࣞࢱ࣮㸦RR㸧ᆺ㌿෗ᅉᏊ࡛࠶ࡿ㸬Type-B RRᆺ㌿
෗ᅉᏊ࡛ࡣ㸪Nᮎ➃ഃࡢࣞࢩ࣮ࣂ࣮ࢻ࣓࢖ࣥࡢࣜࣥ㓟໬࡟ࡼࡾDNA⤖ྜࢻ࣓࢖࡛ࣥ࠶ࡿGARPࢻ࣓࢖ࣥࡀ㟢ฟ
ࡋ㸪㌿෗άᛶࢆ♧ࡍࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࡀ㸪ARR14ࡢ㌿෗άᛶ໬ᶵᵓࡸᶆⓗ㑇ఏᏊ࡟㛵ࡋ࡚ࡣ㸪ࡇࢀࡲ࡛࡯࡜ࢇ
࡝ሗ࿌ࡉࢀ࡚࠸࡞࠸㸬 
 ARR14࡛ࡣT-DNAᤄධኚ␗య᳜≀ࡀᚓࡽࢀ࡚࠸࡞࠸ࡓࡵ㸪RNAiἲࢆ฼⏝ࡋࡓARR14ࡢⓎ⌧ᢚไᆺ᳜≀࡟࠾
ࡅࡿ࢖ࢯࣉࣞࣀ࢖ࢻ௦ㅰࡢኚ໬ࢆゎᯒࡋࡓ㸬ࡑࡢ⤖ᯝ㸪ࢡࣟࣟࣇ࢕ࣝ㸪࢝ࣟࢸࣀ࢖ࢻࡢ⵳✚㔞࡟๻ⓗ࡞ኚ໬ࡣ࡞
࠸ࡶࡢࡢ㸪ARR14 ࡢⓎ⌧ࣞ࣋ࣝࡢᢚไ࡟ᑐᛂࡋ࡚ῶᑡࡍࡿഴྥࡀぢࡽࢀࡓ㸬୍᪉㸪ARR14 㐣๫Ⓨ⌧ᆺᇵ㣴⣽⬊
㸦ARR14-OX㸧࡛ࡣ㸪ARR14ࡢⓎ⌧ࣞ࣋ࣝୖ᪼࡟కࡗ࡚㸪DXR㸪CMK࡞࡝」ᩘࡢMEP⤒㊰㓝⣲㑇ఏᏊࡢⓎ⌧ࣞ
࣋ࣝࡀୖ᪼ࡋ㸪ࡑࢀ࡟కࡗ࡚ࢡࣟࣟࣇ࢕ࣝ㸪࢝ࣟࢸࣀ࢖ࢻࡢ⵳✚㔞ࡶ᭷ព࡟ቑຍࡋࡓ㸬HPLC ࡟ࡼࡿ࢝ࣟࢸࣀ࢖
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ࢻࡢᡂศゎᯒ࡛ࡣ㸪PIF5-OX࡜ྠᵝ㸪2ࡘ࡟ศᒱࡍࡿ࢝ࣟࢸࣀ࢖ࢻ⏕ྜᡂ⤒㊰㸦Fig.4㸧ࡀ࠸ࡎࢀࡶቑᙉࡉࢀ࡚࠸
ࡿ࡜࠸࠺⤖ᯝࡀᚓࡽࢀࡓࡇ࡜࠿ࡽ㸪ARR14ࡣMEP⤒㊰㓝⣲㑇ఏᏊ⩌ࡢⓎ⌧ࢆṇ࡟ไᚚࡋ㸪IPP౪⤥ࢆቑᙉࡉࡏ
ࡿᶵ⬟ࢆ᭷ࡍࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓ㸬 
 ᪤ ࡢ◊✲࡟࠾࠸࡚㸪ࣜࣥ㓟ᇶࢆཷᐜࡋ࡚࠸࡞࠸ࣞࢩ࣮ࣂ࣮ࢻ࣓࢖ࣥࡣ㸪Type-B RRࡢ㌿෗άᛶ໬⬟ࢆᢚไࡍ
ࡿാࡁࡀ࠶ࡾ㸪ᶆⓗ㑇ఏᏊࡢⓎ⌧ไᚚ࡟࠾࠸࡚㔜せ࡞ᙺ๭ࢆᢸࡗ࡚࠸ࡿྍ⬟ᛶࡀ♧၀ࡉࢀ࡚࠸ࡓ㸬ࡑࡇ࡛㸪ࣞࢩ
࣮ࣂ࣮ࢻ࣓࢖ࣥ࡟㧗ᗘ࡟ಖᏑࡉࢀ࡚࠸ࡿAsp (D17)㸪Asp (D63)㸪Lys (K113) ࡢ3ṧᇶࢆྵࡴ㡿ᇦࢆNᮎ➃ഃ࠿ࡽ
ᚎࠎ࡟Ḟᦆࡉࡏࡓ 3✀ࡢḞኻᆺARR14㸦ARR14'D㸪ARR14'DD㸪ARR14'DDK㸧㸪࠾ࡼࡧࣜࣥ㓟ᇶཷᐜṧᇶ࡜᥎
ᐃࡉࢀࡿD63ࢆ࢔ࣛࢽࣥṧᇶ࡟⨨᥮ࡋࡓARR14D63Aኚ␗యࢆࢹࢨ࢖ࣥࡋ㸪ࡇࢀࡽࢆᇵ㣴⣽⬊࡟࠾࠸࡚㐣๫Ⓨ⌧
ࡉࡏࡓ㝿ࡢ࢖ࢯࣉࣞࣀ࢖ࢻ௦ㅰࡢኚ໬࡟ࡘ࠸࡚ゎᯒࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪 3✀ࡢḞኻᆺARR14࡟࠾࠸࡚㌿෗ά
ᛶ໬⬟ࡢୖ᪼ࡀぢࡽࢀ㸪≉࡟ D63 ࡀḞᦆࡋ࡚࠸ࡿ
ARR14'DD㸪ARR14'DDK ࡢ㐣๫Ⓨ⌧ᆺᇵ㣴⣽⬊
㸦ARR14'DD-OX㸪ARR14'DDK-OX㸧࡛ ࡣ㢧ⴭ࡞ኚ໬ࢆ♧
ࡋࡓ㸦Fig.5㸧㸬ࡲࡓ㸪ARR14D63Aኚ␗యࡢ㐣๫Ⓨ⌧ᆺᇵ㣴
⣽⬊㸦ARR14D63A-OX㸧ࡢゎᯒ࡟࠾࠸࡚㸪ࡉࡽ࡟㢧ⴭ࡞㌿
෗άᛶ໬⬟ࡢୖ᪼ࡀぢࡽࢀࡓ㸦Fig.5㸧㸬ARR14D63Aኚ␗య
ࡣ㸪ࣜࣥ㓟ᇶཷᐜ⬟ࡀḞᦆࡋ࡚࠾ࡾ㸪㌿෗άᛶ໬⬟ࢆ♧ࡉ
࡞࠸࡜⪃࠼ࡽࢀࡿࡓࡵ㸪ࡇࡢ⤖ᯝࡣᚑ᮶ࡢ Type-B RRᆺ㌿෗ᅉᏊࡢ㌿෗άᛶ໬ᶵᵓ࡛ࡣㄝ࡛᫂ࡁ࡞࠸㸬ࡘࡲࡾ㸪
Type-B RRᆺ㌿෗ᅉᏊ࡟ࡣ㸪ࡇࢀࡲ࡛⪃࠼ࡽࢀ࡚ࡁࡓ஧ᡂศไᚚ⣔ࢆ௓ࡋࡓࣜࣥ㓟ᇶ㌿⛣ࢩࢢࢼࣝ࡟౫Ꮡⓗ࡞ά
ᛶไᚚ࡟ຍ࠼㸪ู ࡢ㌿෗ไᚚᶵᵓࡀᏑᅾࡍࡿࡇ࡜ࢆ♧၀ࡋ࡚࠸ࡿ㸬MEP⤒㊰ࡢ㓝⣲㑇ఏᏊ⩌ࡢⓎ⌧ࡣ᪂ወ⤒㊰࡛
ไᚚࡉࢀ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬ᐇ㝿࡟㸪඾ᆺⓗ࡞ࣜࣥ㓟ᇶ㌿⛣ࢩࢢࢼࣝ౫Ꮡⓗ࡞⤒㊰࡜ࡋ࡚▱ࡽࢀࡿࢧ࢖ࢺ࢝࢖
ࢽࣥࢩࢢࢼࣝఏ㐩⣔࡟࠾࠸࡚ᶵ⬟ࡍࡿType-B RRᆺ㌿෗ᅉᏊ㸦ARR1㸪2㸪10㸧ࡢࢩࢫ࢚࣓ࣞࣥࢺ㸦5¶-AGATT-3¶㸧
࡜ ARR14 ࡜ࡢ⤖ྜࢆ㓝ẕ࣡ࣥࣁ࢖ࣈࣜࢵࢻࢩࢫࢸ࣒࡟ࡼࡗ࡚ホ౯ࡋࡓ࡜ࡇࢁ㸪ᑡ࡞ࡃ࡜ࡶ㓝ẕෆ࡟࠾࠸࡚㸪
ARR14ࡣ」ᩘࡢType-B RRᆺ㌿෗ᅉᏊࡀ⤖ྜࡍࡿ㓄ิ࡜ࡢ┦஫స⏝ࡣぢࡽࢀ࡞࠿ࡗࡓ㸬ࡇࡢ⤖ᯝࡣ㸪ࣜࣥ㓟ᇶ㌿
⛣ࢩࢢࢼࣝ㠀౫Ꮡⓗ࡞᪂ወ⤒㊰ࡢᏑᅾࢆᙉࡃ♧၀ࡍࡿࡶࡢ࡛࠶ࡿ㸬ࡇࡕࡽࡢ⤒㊰࡛ࡣ㸪ࣜࣥ㓟໬௨እࡢఱࡽ࠿ࡢ
ࣇ࢓ࢡࢱ࣮࡟ࡼࡗ࡚ࣞࢩ࣮ࣂ࣮ࢻ࣓࢖ࣥ࡟ࡼࡿGARPࢻ࣓࢖ࣥࡢᢚไࡀእࢀࡿ࡜⪃࠼ࡽࢀࡿ㸬 
 
࠙⥲ᣓ  ࠚ
 ᮏ◊✲ࢆ㏻ࡋ࡚㸪Ⰽ⣲యෆ࢖ࢯࣉࣞࣀ࢖ࢻ௦ㅰࢆไᚚࡍࡿ 2ࡘࡢ㌿෗ᅉᏊ㸦PIF5㸪ARR14㸧ࢆྠᐃࡋ㸪ࡑࡢస
⏝ᶵᗎࡢ୍➃ࢆゎ᫂ࡍࡿࡇ࡜࡟ᡂຌࡋࡓ㸬ࡲࡓ㸪ᮏ◊✲ࡣ㌿෗ᅉᏊࢆ㑇ఏᏊᕤᏛⓗ࡞ࢶ࣮ࣝ࡜ࡋ࡚฼⏝ࡋ㸪MEP
⤒㊰ࢆྵࡴⰍ⣲యෆ࢖ࢯࣉࣞࣀ࢖ࢻࡢ௦ㅰᨵኚࢆ⾜ࡗࡓึࡵ࡚ࡢሗ࿌࡛࠶ࡿ㸬 
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Fig.5 ࣞࢩ࣮ࣂ࣮ࢻ࣓࢖ࣥᨵኚ࡟ࡼࡿ㌿෗άᛶ໬⬟ࡢኚ໬ 
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